Adrenomedullin inhibits ovalbumin-induced bronchoconstriction and airway microvascular leakage in guinea-pigs.
Human adrenomedullin is a potent vasodilator with bronchodilation properties. The effects of adrenomedullin on antigen-induced bronchoconstriction and airway microvascular leakage in guinea-pigs was investigated. The portion of the adrenomedullin molecule possessing these pulmonary active profiles was also examined, using two truncated adrenomedullin molecules: adrenomedullin (1-25) and adrenomedullin (22-52). Four weeks after sensitization with ovalbumin (0.1 mg x k(-1)), the guinea-pigs were anaesthetized and mechanically ventilated. Respiratory resistance, dynamic compliance and arterial blood pressure were monitored. Airway microvascular leakage was evaluated by extravasation of 20 mg x kg(-1) Evans blue into airway interstitial tissue. In order to enhance the pulmonary effects of adrenomedullin, the active production of endogenous nitric oxide was inhibited by coadministration of a nitric oxide synthase inhibitor, L-N(G)-nitroarginine methethyl ester (10 mg x kg(-1)). Intravenous pretreatment with adrenomedullin (10, 30 and 100 microg x mL(-1)) dose-dependently inhibited ovalbumin-induced bronchoconstriction and airway microvascular leakage in all airway segments. Inhaled adrenomedullin (100 microg.mL(-1), 1 min) also significantly inhibited pulmonary changes induced by ovalbumin inhalation (3 mg x mL (-1) , 3 min). These pulmonary profiles of adrenomedullin were enhanced by inhibiting the active production of endogenous nitric oxide. In conclusion, adrenomedullin has inhibitory effects on antigen-induced microvascular leakage and bronchoconstriction in guinea-pigs. These beneficial effects strongly related to its unique ring structure and N-terminal segment, making it a potential anti-asthma.